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(54) GAS SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To inhibit the reaction of 
N0+(l/2)02→NO2 on an electrode, and stably measure the concentration 
of, for example, NOx in the gas to be measured without affected by oxygen, 
or C02, H20 or the like, for a long period. 

SOLUTION: A gas sensor comprises the first chamber 60 to which the gas to 
be measured is guided through the first diffusion rate-controlling part 56, the 
second chamber 62 to which the atmosphere is guided through the second 
diffusion rate-controlling part 58, a main pump cell 68 for controlling the 
oxygen partial pressure in the first chamber 60, a pump cell for measurement 
82 for evacuating the oxygen in the second chamber 62, and a current 
detecting means (including an ammeter 88) for detecting the pump current Ip2 
flown by the operation of the pump cell for measurement 82, to know the 
concentration of NOx in the gas to be measured. An internal pump electrode 
64 exposed in the first chamber 60 is a cermet electrode made of an alloy of 
Au and platinum group, and a ceramic component, and a ratio of Au included 
in the alloy is not less than 0.3wt.% and not more than 35wt.%. 
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5 ft ttttiEtt&t 4 ft o 4 Or fc. £tf>;7#&©*&8 
2lslr©N0©*JStt«iiWSia. S8K©ffiT**aMci* 
jt?-5>C4frr-#*. 

C 0 0 3 9 ] *fc. Wfi««fiJC*it»r. -*MB- 
#©&tB?S@©£fil«:Bi£ $ *ifc-*t©*M&# > 7** 
£W0. fro. ffffi^#>7"#^«:-Cii<>fc:>^&a§ 

> f > ysaar ^a*«» s «fc ? « or 4> 
Jri» (1**351 0IS*B©%9i) 

Co 040] ctticio. tr. £sK>^*RtcrsaR 

(004 1] -95CC. ^SIHKfeWSaaWe^xefi© 

8Sft?£gfrxt < (fl&tt o x* e> 2 o ») wtr* 
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4. &$^7&mcmfrftzmmiix$owmm.9t 

(0 04 2 1 C©4t. £#>^*«CC-CjP>e>^ft 
SSiafc&©&»JS#X{ttett£ffii&iftg», 1tSW<> 
^#ar©jp>t:>* p «ffl«:r«fl«snsc4«:a:5 
fr. 3E^>7 , #l2r©^>f>^®a5Cj:- 3 r. milSffl 
»# > ^SKaf frft S&$JS#* *©BBR©«aSCft 

ft»2iaifr 6©ttwe#* (i*^^#g«c**»n 
/hstisfc©. aM^>7 , #©fc*.-w5-^©*itas 

ffrC©B*3R«S*«flEJ:<-3E«:«WT4C4*JT:t 

4. . * 

(004 3] fifor. ffljgffi#>:7'#&AS<,»H:iiiMft 

•m*s«:**>ti aw jE#*fiJt»©iMEtt. if Easier 
x 7*^***1 stftwetf*) 

©ilflKtt©&KXttft<&9; *©«*.• Hjft&ffl 

. ^S«:iEit«:>PtIo0fcfil4%5. , .-. . 

( 0 0-4 4 ] Or . msit&B 1 0 B«©|6?8{C*5«.» 
r. *WEft*©WB|Jl«>^«tti:«ffi£jI«>^acc*j 

(i*3»jii neig©^) . tttKcfc^r. fi»#>y 
#a©»a2« «cfe w ww* y.zf&mz m c r 

(0 0 4 5 ] *fc. Hia*fiWciB«,»r. .t3W«. S5Ei 

30 ;.#>y#-a«cr#> f> y*aa $ hM&vmimxz © 

(c$*tx*MB©»4©««:iei;ide«j%^"rsn 
«jigsa'is#a4. gffaiifwgss'js^ajcr^ffisn 
fcjB«*«c»^i »ri»ia»*w« > ^#«©mai»!i« > 

r & ck o » ( ift^i 1 2 ieis©#SBg > . • ■ w .-_ : . , - - .... 

- [ 0 .0.4 8 ] C tuc J: 9. MCMUSUBffie^RKif C* 

40 r. fiiafflSj^.>7:#ar©#>.f>^sB$«c*i^5 
mattiis tfz.'<c*t n* ^©* 4 m £ife^©flwft» 

£*«^©#*K^£tt5^©S4©g«Cl£0fclg« 

isgm^ccso^r . urenittsio ^#acc*»w 

(0047 ].H«pP>^g«i. ^§BSrafr?.3IASti 
ft«We#X©S*. l«41Sttil<>^«E©U^JHC 

so ?c?iwi< > 7-«E©fflSj* y ^a^©ttt*«c «t o r . 



n 

mzmmn* «c*» ** mmo&mt: mm u^jkc ? 
[ 0 0 4 8 ] *fc. iW3flwac*j«,»"C. strie-^offlSj 
^«ffii*«a{ts-a. freffi*o«i«aH5g«5i«ia 

«fc 5 K L/T (HM01 1 3 ISIS©^) . - . 

[0049] .c©t§£. mBj]#yy^&-c<D#-y 

tc*t* 5 7 < - k>< »«np«m«fl'9 c 4* < 
C 0 0 5 0 ] * ct. arie&^i2£$;3fr £«&©nffi 

91) , 

[0 05 1] PlxtfSS^-X h£i";->i/->_fc!C 

■yxtf^-byD-iimn. c©*§&."*mesb*£* 

A3 tifctfttfietfa ©MilSRi] 5CSS-T < 4 4>- 
Au4&feS£4©££4. -fr^'V? 

u (DaSflOfi* 3 7 w t %&.±lC?Zi. . : A u "- P t 
©JMt*Ws*«ec 5fc©. "ffA« 1 3 0 0 "CfelJtr© 

t». ffi-a-C. AuaSflO«©-hK£bTtt. 3 7 w t'%* 
j». If* 0 < tt*«WK^r J: 5 «c. 3 5V't%TO 
M*U». " ••■>■ • •'• - • : 

[0 0 5 2 ]-*. AuM40. 2wt%ilfci 

fiTTSC4*>e. Au»JUt©T»4Lir».--o! 3 
w t XJ£Ub#fl* U>. ; ~" 

[0 05 3 ] -' "" 

C£9J©3BS©JB!8] WT. I/-** 

O, . SO, . CO, . H, o&mitto*; CO, c 

n h m^©^^ zmm? *> tf* -fe icmm Ltc^ 
< ifrommommMz® 1 ~~® 1 o *#j»Lte#6i& 

[0054] *r. mi ©im©^si{c^5**x-fe>t>- 

5-0 At*. H 1 S.C c S25C7FT«fc ^K. £f*40"C. ft 
R«rfitt*JB«K*JiRSn-C*iO. ZrO, ??©i8BY 

* yGMtemmsmzmt* >tc * 9 $ * * * <t 0 * s w 
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xtf6ft©BftiiSffJi5 2 a-5 2 f #§MStiTt» 
fiRSh. T* i 61BSSC?2SS*^lSQt»2©S« 
jI5 2a&t?5 2b43ft, T#>63JIg&tf 5JIS# 
SriS^2©^^-^Ji5 2cSC?5 2e4$tl. T 

• 6 4 II 6 If B m 1 K9H2'«BMffltll 5 
2dRtf5 2f 4S*va>3. 

[005 51 AfWjCCtt.-' £2 ©Stgjf 5 2 b±{C|i 1 
©*"*— if/15 2 c#8WSft. JE5C. CO^IO^ 
-**5 2 c±K»l©ffltWJBR*5 2d; 1&2©*. 
10 ^- tf® 5 2 e ROW 2 ©BftUfSKJI 5 2 f tflKftfll 

• [005 8] »2©*«B5 2b 4S 1 ©B#*jBR)8 
5 2 d 4 ©ffiSC fit. KfbSia JS©S» 4 * 5 ii% .' 
mi*«!»«A3 hSSffl (»3I*'^«A^P B 1 5 4 ) 

»i©Bflrti»»»5z"d©m m2ammm.5 

2 b©±ffi»iWHl ©x*i--!N15 2 c©OT«:j:o-C 

[ 0 0 5 7 ] £ te. • W 1 RU'm 2 ©@f*S«g/i 5 2 d 
2 f IB«CJ(I2©^-^J15 2 e*J*RSn*4 

20 *{c. « i sc;^ 2 omm&n 5 6 sc? 5 8 #$is: 3 
nrt»5. - ; •• '•*■"'■*->'- '■'■■^ ~ •• •• 

(0 0 5 8 1 SfiT2©a«:«»W15 2 f©T 

. ffi. 3B 1 SO'^ 2 ©S£IT#jIg|5 5 6 £tf 5 8 '©fflffiMO' 
: (cm 1 ©B*S»Wf 5 2 d©±ffitc J;",t; kS'i^*' 
•^"*©BW^E*l«r*fc»©il'l MB 0*tEiB. 
fi£3n. ' JH 2 OHMUfflf • 5 2 fom*2'ott» 

' ; »2»5 8 ©fflB. ~nz<j>i.^--*m 5'2V«itc; 
(cm i ©s(*k«?s® 5 2d ©±®cc «t o r! mma 

^4»©fl(BR»Et«IH»U : M{CiSa'iS*'x«©a3g® 
"30 fbft (MAIZNOx) '*«jgr5A:ft©flI2iS6'2««E 

h; ^ •• :G : *' 

[0 05 9 ] nW®Bl tmiEM 1 0 «. % 1 ©4£» 
ff3S5 6?r^Oraji3n < ' 9116 0^216 2 

«. «883ii2©tt»ataBiJ5 8*^oraa'stir«,> 

[006 01 CCT. -mm \vtjm2'<Dm»m»o 
: 6RLf5 8 «.'% i me o sc<m2S6 2 «c-en>nss 

• A 3 h S «Une^ tc*f L T0f 5£©fcl8g$f=&tf 4 
40 • S^?Wtt«Xa»f3£©«fiif«4Wb fc/ML*>?) 

[0 06 1 ]^(C. ^2©ffi:t^Sg|35 8F , gK:«'. Zr 

o, si^6^s^7Ls** s 5t«. ieasnr. frt2^2 
©kft»a»5 8©ffiWSfi»«frEJii 1 ©«:.»»«» 5 

- [ 0 0 6 2 1 * or. msff 2 <D&immn5 8 %ac 
r . * 1 m 6 0 rt©*ffl««j»f«©a:iiasjs©T{cjn 2 

'[0063] £ te. iutem 2 ©@«^8?SI! 5 2 f ©T 

50 E©o^. iirsem i S6 o *Ea. &f&?Zsg i ©aft 
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«SSB5 2 d©_bS. ^©X^-lfJIS 2 e< 
£0*3112 ©BftfBBffB 5 2 f ©TfflCCfrW-caSIWK: 

fix $ n. fries?! 2 ©@&sa?HJi 5 2 f ©_k®© ^ % . 

Wfo«#>7TO8 4K*te"r4*7>H:. *H»J*>:/ 
H@6 6*>«£*l-Cfc>5. Cft6rtflH#>:rtIff6 
4. ^«S*>7'«®6 6^C;{GCnP>Maffi6 4SC c 6 

6 p B i<c&£ nfcifr2 ©@#m8?st)f 5 2 f ccrmm^k^ 

tt&#>7-te;k BPS. £sjO^Hs;U6 8*SflllSSStir 
<<>3. 10 
[0 064] -f-UT. «Ki#>^"-fe^8 8«Cto«**F*i 
8 4inW>7 , S16 6IBUC. 

>7"HE) vp l^ensnLr. ww#>^««6 8irt 
Iffltf > rr«a 6 4 RSUcEfr ft* ■& c»tt JWf iSKc* :>V* 
UK I P l*iifrrc4(C.fcg. ff£ffl£60ftCCisl?£ 

(006 5] *fc. mi ®@(*S«HJa 5 2 d'©TM© 20 

©atts#E*«jer s /cit>©*itm§ 7 2 * 

[ 0 0 6 6 ] C©t§&'. "s*:tf*a»ASfl85 4K*Ai* 

txs*m©g«S7}E4. fr"ia6oi*i«caiAsti4aaB 

S#*©IS£#E4 flM£{C»-3i,»r BW8»»«6«*# 
£0*. C©e«tU4. «*#a*A2«5 4i»13S 
6 0£©«l&avo«:J:oTSlSftS. COltBIVO 
t*6nF©**>* F©Stfcj:»)3iW>SC4iWT*4. . 
[0 0 67] V0 = RT/4F • 1 n (P 1 (O, ) / 30 
P0 (O, ) ) • ... , • 

R : %&7e& 

T:*&*tSK ,• ' :' r • i. ' 

F : 7 7 7f-» - " 

PI (O, ) : *xi»ASilBrt©IMR*E 

PO (O, ) : Sj£#*©&3g#E ■ • 

toCir. SPUS6 0rt©®^#E*r&'J£T*C4# 

c o o 6 8 ] -tttca. mertiisio^nie 4'rcw 40 

Sftfcstfi/TTtEV p lii7^- F/< 9 tmmki 0 * 

6 8 a, mis* i^mEv P 1 ©Epjmcfeor.' st? 1 s 
6 0 cc»o-cM3R©a*iHi/Xttia*Aft*m». -cti 

ICtot. 115153? 1 g 6 0 rt©BJRaE#BB£tt<c|Ke 

[0069] *L,T« C©» 1 OgMtDBBit&Zt}?. 
*>tf5 0 Att. rtlMOTSSe 4 iSiH^®7 2IH 

cc£r*e*2j <«E)'vo*a«g(/. c©isiisnEv 50 
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0«f:SiS«EVbi©^^i- 3 -C t fOl^iaEVc 

[007 0] C Ct. HTE7 < - F'i 7 *$<j®l£7 0 © 
-S»W*»9!-r 4 4 . C©7 w - F /* » *«BWfi 7 0 
«. lflga£igSS7 2 irtM#> ^S8IS6 4 4©RS]©M 

^mEv 0 4S«mEv b <fc4ik®or*©^7>*aiE 

<t# V c 4 ffl^j-T SttigiS 7 4 4 , ait$22§ 7 4 

*>©&# v c *jjfj£©*v >k-c*hbts* 1 ©wis 

7 6 aWRtt&h, SHE* 1 ©WIS 7 8**©U(tflE 
(S#HE> *SE#>7**6 8^©*>7--SEV P 1 
4 0 r ftflPitf > 7*?gS 6 4 4tHW#> T'Sffi 6 6 mlcgl 

[0 07 1 ] C©tS^. 3-#>y-feJU6 8KJ:5BBR© 

a*aiL**?E{to-c. SB 1 as ortccjawsBoaK 

^bT-5 4. £*>7'-fe;U6 8«:*JW5F«gffll*>^* 

ge 4 4»j»«®7 2 nommEvp Mtmantt < 
g{fc-f * ( -f ±v9Utt&) 'lab. ±$&v < - 

F/< 9 jrM«Bfi 7 0 -C©#£tiJMm£«a«Cifp*S C 4# 

[.0 072] a*, m&y a ->v<» ^«»*7 qk* 

tvCtt. rti»J#>7 f «S6 4 4«SI«ffi7 2ia©H*8S 
EV b#±KBIl«EV b 4is1G utA-fcWRStiS J: 
5K±f2sJ<>7 , «EVp l 1 (Hi^aE) F^9 

>wasnsG4tca4. ~' ; r . 

-[0 0 7 3] ttc. mzv /- P/1.9»WIS7 0CC4s 

BtrifiTOcftix-c. frie?H»J^>7'sS6 6 4 

S?iam 1 ©igiPlll7 6©aj^A©W<C#>^aRi6tttH 
.^©fflRRVaWPAtfiKStx. BfliaaR i ©Wi«EV 
:J *Wfc©W>Kr"*«llr, IWIWEy d'*Hfl2 

a»SEV b Kit? i+S|g2 ©t9«iS7 8 «4fiRS tx 

.. . .... L ■ ... - ' • : 

: CO 0 7.4 ] 0*0 . C©7 F'<9 f SM©J£7 0 JC 

*j^r«. i#>y*A«e8«:"j:5aiJR©ak*aoRy 

. a#A*i«C J: o r Afl<K> ^«ff 6 4 fi^«!>7'S 

56 6fflCC^&«&P&£iR i r©«EBTK J:-5-C 
•?©«^filtCIt. GfcSEV iKgaftShr. j»2©l«8 

57 8(CSM&*>15 J: ^KB«att3W4©r*4. 
[007 5] a«. T'-b^ 6 8 «C <fc 5^©S^ 

mLSD5ia^Ati©fS5C S£^>7 - -fe;l-6 8«:®K 

I p 1 tmtihcttfi*>; i^>7'-fe;u 
6 8 ©w 1 > f - ^>^CC«t 5«EEf^T73 , *s#>7'«EV 
P l©u^;HSHKcJsW5mH4fC3Ktii.c4 4a 
S. C©^l©jlS6©^S5C^^-fe>-9-5 
OAtcte^ta. i^>7'-fe;U6 8iciSt;2>*>7'mit 
I p 1 ^mKK i (cr^EV i {cg}feo. iamEV i * 

^2 ©i««8 7 8 >£xmm>yA >ritfgor«iE^E 

V d 4 L--CSiSI«IEV. bKMS-ttS Ktrivi. 
OS »), f^fflijrf<>7'^e6 4 4Sm*S7 2Pa1©^EV 
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ott. mw^7 i m®6 4<Dwwm. w>e-*> 

sV-bJUB 8<D^>t--^>*JCcl:51IEI£T#/W«iE 
SEVd4LTS3ISEVb«:£i!* (fig) snsci 

ft-mt tizzimn- px v tmmik i o x-mm 
tmiLcti. cnwot, #>7'ievp i«c*frs 

£#>:/-fe;U6 8©^>t--^>*{C<fc£g5£#W^{c 
®iR$ti. *>7"SEV P 1 JCttTS? w - Fx ? *W 
9*fft£J:<fTfci*5C4#^tt4&*. 
C007 6] Chtt, H2{CS^J:5«:. 
*<9HfcUT4>. #X-te>i?-5 0A©ttf&£.*l8lt;iB« 
^©*/eifjftSttSC4#r*3C£CCOtt#») (B 

7"«K 6 4 4S*gSS 7 2 «©SEV 0 %m 
U «H«i*>^-feA6 8JC**i*!K>^«l I P 1 

v - FX ? »Mttfi 7 0 K*f Or?iiE«rtf ofcflte&to 

C 0 0 7 7 ] $ te. jfrfESf? 1 ©%)fc©fe««:fl& tfx* 

>if5 0A«c4*t»"Ctt. fffiem i <Dm#nmw§ 5 2 d 

©±Bf© 5 2£6 2 4^-3< 4±S"C*o . 

r , 2 ©tORtta* 5 8 * e. mn l tc&fttc; w- 

8 0tf&l&Zh. S&SBH&8 0 . miimm^7 2R 

urn 1 ©m*n&?mjf 5 2d k j: o'rV - WRflswwf'* 

[0078]$fc. UfeSfl^jB* >7-fe;U8 2JCJBWS 
^fflm«8 0?:MS-rSi^«c: *3©tttt!t28R8 4 

zmj&-rz&?inA 1; o, ■*sc>H*?L»z'roi 
ttw&s&s jvc*o . m£*3 ©ttttitaws 4 4t*ta 

- «fi 8 0 i ©ffffl T* 3 S ft/c*>> fc % 4 ft o T 

• * •• - n : 

[ 0 0 7 9 ] stige^tB^s 8 0 ». m3tmvmM& 
as. mtatRh-f-jtv f, *st,»ttMj»rgtt©ffic^ 

«w««*Ear5«©fli«*asa!i?-c*5. '#§06© 
»«K45«,»rtt. fetijassou:. aw^^fiS^fcSN 

Ox*a7cU#i#jS-e*>-SRh 5 ^^iur 
[008 0] Cf-UCJro-C. W2S6 2-rt©MMlit>«: 

#s-r 5>nox ^tStc-t a n 0 x as ss« tvx 
sa**. frissigfig7 2i©ia«c. esses® 8 6 *a 
Dr-s*EVp2*sEnflnsn4ci{cj:or > j??2g 
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6 2 rt©#H»#©»JR£Sm#XiSA£IH] 5 4 tti&» 
tB-a-5J:5CCfeo-C^5. C©SMffl:i<>7 , -fr;U8 2© 

ijo^Kj: otsfenSiiOT'sijfe i p 2 tt. aifctt 
8 8KJ:^rtttasnSJ: J >«CJfc'->r(r»*. - 

co o 8 1 ] tic. wneizzm: Bt&rzmi<D 
m&mmnms 2 d©±ffi©-SB# (tttbass oom 

"SM**fclft'<aw» . SB2©*^— »>-JB52 e©WES 
■cnH20HWIffiM 5 2 f ©TS^ffiJC^Wra^W 
tC&HKV-jt ? FS@^e4'2.ffll»Jj<>7 - SS9 o*j 

8{cfcw-5^§j^>7'ss6 e^ccciieMSffie 6 
&tf9 b !a«:Msnfci2 ©fi<*sigs)i 5 2 f jcrs 

CO 0 8 2 ] *l/C. Sftaffifi&#>7*-fe;U9 2(CM5 
«f»^>7 , SS9 0 4WII*>7"fiS6 6|Sl«:. nlEfi 

«'9 4*«c'c«hjtj«v7 , «ev p 3 *ai*nrsc tfc 

20 C 0 0 8 3 ] C©^ 1 ©JtiSOJgjaitCffS^-b 

5 0 a »r ». Sfrieffi > ^ss 9 0 sofr 
lastfuffi 7 2 ife^jc^ 1 ©e#n«wi 5 2 d cc-cm 

. C0 0 8"'4 5 C©ffia^^EkmV;l/9 6tt; m'2 
%6 2 ^©^aSliSflE^^^ASISI 5 4 rt<DS«#X 
: 4©BI©K3RigS^«:S^>"C. M®#y7'& 

S9 o 4stgfi@7 2 4©'nn«:ifiSTr*fi«*v"i : ** 
eh-9'8 tcxmmtz c ttc**) . "me* 2 S6 2 rt© 

3W»©KjR»E^tB-C#5«fc 5{C3iorc>S." ■" 
: - 30 CO 08 5] fflKtttti S n/cK3R^E«Itt^SjS 9 4 
■©»»*>"7 , «EV p"3"*7>~- K"x '» >«la8R 10 0 

*a c r -Sfwarr s $ n ^-^ 2 m 6" 2 « © 

''»fflSW)K##E#; -3W«KBWi«/^S8»' (NOx) 
#jKcX«3»»fiS K»'W»t«lT"C'.' *o's«J8R*«© 

a'JStcjise i 3«cs^p*^><gt^^E«i4 fes ct 9 <c 
•^c 00 8 ertiwfeB? : wieiM»9"4 "m*^ 

>7*-fe;U9 2r»«^5C^t>cggR©^>f >V<C» 
' l/"rPMSi««*#* S©'«Efa. v Wit tf 450 m 
40 : v 4 &'5«fc5«:*f»3 'c©*B^. -ffl8ft#>7'-fes;u 
'"9 2K±5f»<Dfflk»ia'u«*g[(tL-C. B2S6 2f*9 

S9 0 4SigSS7 2H©pJSfiEV l^p H 1Sti^< 
Kftrs'fcab. ■5l^Siffi9 4 ^ - fx f« 

®« 1 0 0 tt. &!iipt£££ 0 z c 4 ft < ; jgffiSK: Jfr 

C0 08 7] 4C3T. »IBaE«K>y-fe*88*ittf¥S 
•*'r Jd 1 S6 0 ^©^H^C^^E^N'O xS'ISJC* 
. J(W«c|B»#&(,»fii,>i«»E«KIW»l/ J: -5 4 btct 
so *. ftgftitt. F*3(!i|^>7 , SS6 4 4SiSSS7 2rBl 
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fcJS&rSfiJtfcV 0 "5 5C. V < - f-v< 

v ^$tl©^7 0 SraCTtfOygEV p 1 Zffi&Ltct 
$$;t#**©K^fi#*#<. ^1^.«0~2 0 

CO 08 8] CO»10HSSCWBS«C^S//X 

•b>t5 0A«:fci,»rB. ^2S6 2cc*fL/r'. 

feab. »lg6 0;fr&*2 28 2«:*A3ft*#ffl«© 

i«»E*tjHHJStf * oniiiSKfij or »t o r 4>, 

IffSBlttt* > 7'-fe;U 9 2 ©tf > 7"«6^{C<k ot, ^2H 

rsciiwr*. NOxoofceKHjwjKK 

CO 08 9 ] -£Lt\ &{f}SS8 OKSASfifctSSHJE 
^♦ONOxtt. «fctH3S8 0©jg0 5Ctet»rgS 
Xtt#»3iVC. m#NO-l/2N, +1/2 0, 

8 2 *tSE£-r£&tfi1iS8 0 iS«^S7 2 tOWC 

<*fcii£ttS#fa«C, gfS©^EVp2. ^x«4 0 0m 

v ( 7 o o -c) #Hrans*ia. . ; ; .■ ., 

co o 9 o ] fifo-c. 2tc&ttiz# 

0 CCTN O X*SS7CX»»WS *VCft£lsfcIttiUE& 
©«KCtfc«ll/A:fl<fctt5. : - .. ;• ._,--«: _ 
C 0 0 9 1 ] * 2S6 2F^"©#l8k*OBBf^lStt...ffi 
fft*>7'-fe;U9 2Kr-£KiiW®3ttTC»3Cia»6. 
*M28HJEffl 8 2 Kii£*ia#>ya«E fp 2 

«, NOxflDiftgtCjrfc^-rSCiJCttS. C©i&£. & 
UttS 8 0 fcttttT 4 <fc 0 K3f 3 CM£tr#iSSP 8 4 jW6 

jScn-ci>-5Tca). -coNOxoatKa. m3©fts$r<* 

iIS5 8 4 CC -r$)JS55 ti i N 0 x ©ffiffcSfciftloT 5 .C i 
4>. *^#:/7Hs;U8 2*5«OT8 8*ai;riE« 
3Effl*>7'-feJl'8 2}C*sWS3j<V^SiifefiiI p 2«. N 

o# a t ^ £»5EXfcMHS $ n fc«*a l . •€•©/<:«>. 
sais^ #©®Ejft&gg{ce<??-f * i 3 & c £ & 

C 0 0 9 2 ] *fc. C©* 1 ©j|ii©JE»<ca5^-b 
>1f50 ACCfanTtt, »lRC»2©gfiii5 2aS. 

©lsm5cj;oT#Sj?!i-f-5t:-* i 0 2*aiRs*va» 

o. c©fc-$l 0 213:. «*4 *>©g*1±*]««>5 
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fc©(CS5t6fi.54>©r\ &t-£ 1 0 2©±TB5C 
it. ^lS^m2©StS®5 2aSy5 2bi©««fi<J 

s +^©^n l o 4^fi£3 

CO 09 3] Sytat — 5f 1 0 2B, 12 1 JC?nT<fc 5K. 
Sll6 0i>61216 2©±ftKt>/c-3ri5S$nr 
4s0 v C*i«CJ:«j-C. »lS6 0»a c *2S6 2*i-£ti 
fii§fS©iaS5cftj».3ti. flM*r£#>7-feA<8 8. 
«M*>7"-te;U8 2 &y?iftN< >7'-iz;U 9 2 tSfS© 

C 0 0 9 4 ] 3«c. # l ©^©#««cflte#x-fe>* 

- C 0 0 9 5 ] ffiEfctf >7*-feJt,6 8 *rtflpJ#> 
8 2 £*ii&-*-**tUtt«8 0 7 2. 

>1f 5 0 Artfc*AShfctta£#:**©NOx. Wit 

20 C 0 0 9 6 ] «*K^^gm«:*r4*MB#>y««*6 
6 £a&#XCCftt*£9Htfi.7 2«. t^ffiiC 

- CO 0 97] */c. *IBB^S8 0«. NOxO^mmPS: 
(0098] — * IS 6 0rt©!MHS*f^«Ctt-r5 

.-r4W»#>^jtB9 pa. .a^iww. ?>*«scr 

^TSCiTii-Ct. .C©«^~ .P t^©^Jli Z rO 
30 *©-fe^a,9^4*»5«teSSt»*C4.K«:**«. IS 
'.i81S#*{Cp4r*» 1S6 prtSO'S2S6 2rt5CE' 
taSrtfflWO^SS 4S0 £ ffl»J'1<>7-SS9 0 . 

Vc. *Su>«S^*©/^»tt^€:ffl(,>S£4IAJ*0 . 
max a, CuO, 90^a^X»<Mlii«rWrs 
jt^. 5>-Sl,iWAu^©)®iij§tt©ffi^^lSi-lr7 5 

•-9 9M>*r** » K :«>'5i.HiAu^©)tt^r§tt©ffii. i 

40 C 0 0 9 9 ] C©jl5S©}B!!g-CtJ. WErt«*>^«fi' 
6 4 SCtfStt* >7-m^9 0 * , Aui S^i©^ 
iZ rO, ?Ot7S j#SE»*5ft^7y? F^S 
ii/..>O.-«B***«Cft*nSAu©«^*0. 3 
w t %fel±. 3 5 w t %felT£ l/T&S. •. 

-co ioo] -ecfci*. «E^fe'MstJrt«#>^«fs 

6 4acfflt«j#>^«a9 0 (J. NOx©»Mi 0 
r©rgtt*5S©Ti£ < . e^^ET-e i> N O x €r^« 

CC4BW.Srt®J^>7 , SIS6 4±-C. NO+ (1/2) O 
50 , -NO, ©JKJEoJWiMSncfc©. #X-tz>-9-5 0A 
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Ztl'Z< <ft*. 

[OlOllJfc, AuiSSflnafcO. 3wt%«l. 3 
5 w t%«T5C^ISbrt,^/c*. tf^-fevlfS OA© 

ftffltf > 6 4 #© A u J£##«4> C i U r & . 

> 6 4 ©i4jgSrSttW:£3?i b ft C». 
Co 102] ^©ism. fris^ 1 ©HSs©^aS«C(fcS:tf 
*-ir>?5 0 AJCfci^Ttt. NO x©TOcPsgOT.W« 
SS^-i^^SS^HKMJC-fe'ai^^^r. fto. NO 10 
xOigim.t'CgmZJBt.&T C £ft < gf&fcf £ C i*i"C# . 
iMEtf >?Hz;U8 2 £«DTi!S$J5E#'X}C^£ftSN 

[0 1 0 3 ] CCt, AuOaSfflft^O. 3wt%« 
±. 3 5 wt%trFiUcfg»C-?t,>TE 3 ~H 7 

( o i o 4 ] tr. m i ©n&flitt m i ©nss©ff^ 

><C%Z1jZ-tl'-?5 0 A{Ctel,>rF*3ffl l J'J<>'7'mS6 4 £ 
®j£T*£:£:©Aul3Sttia#0. 3wt%©i>©(HM 20 
Ml) i . mi ©H3S©^$g{C&3 #*-tz 5 0 A 5C 
fc^rfifeA u j£flna# 0 . lwt %©4>© (ifc&fll 

l) *fflfi/, Augsttfi^ttj^-tt^cifci^r. 

NO+ (1/2) O, -NO, OWZ^WMZhZfr® 

a>*#fc6©-c*s. ' : • - ;: " 

c o i o 5 ] zvmm&mzm 3 k^t. £©03©^ 
i$tt*isa«. mmmizm^r. mmx* <o 

, &g=0." 3%) tpCCfcttS N 6 ?SS* tf fln $ iffc £ 

*>o. #ttft«bw. i5iD<^ite^i ^^-c. tune 30 

(0, ?Sg=2 0%) <£KfcWSNb?gg£tgfln;? 
iffci*©^>7^ I p 2©il©^ifc*7 , n-/ f-Lfc 

(0, *K=2 0'k)'*«lfc»S&O«k'6 
fitn£-t*fcit©#>7 - ^I p 2©0©S{b*^0» 

C0106] msgm&k (03 ) n«i 1 (a 

u®1im=0. 3wtX) CC*W4NOx©*WiaSff 
tt. ftttSffb Kiftl" J: 5 <c. ttSSSSIKfcttSWllS 
#**©»*««# 0. 3%/»£,2 0%5C**<^{tl. 40 
T4s. tMKWl©*^ (AuMI=0. lwt%)£ 

sy?ii^>7'fg9 0±T©NO+ (1/2) o, - 

NO, ©SJCWiHgWIl J:0*>JplMS*iri,>4Ci!6ito 

CO 107] ^(C. *2©JgRffffi. Au£S&R£© 

ff*iCfat,»T, *©^*«C$*n5AuO«^*SC{t 

Sttfc£*©NO»J!WiNO»{t*&*fefc©r* 

5, -fc©3Hfcfi**H4{cfl*T. C©@4{cte^r, 1$ so 



#gg^P 10-227760 
20 

ttft* aUAu mam<D%i weaw 5 No#8p£©^{t 

Wttlft«b«Auj8auifl!«fl:«:*t"r<5N 

iff (— #Jftffr*"r) tt Au^sna=o. 5wt%=& 
c 0 1 0 8 ] co&2<j>nwte\m&imm9umft 

fc. C©NOx^ttT©NO#JI»©MJ£aifr{l. N 
Ojgjg= l.OOOppm, 0, jgg= 1 0 p pi, #X 

jaK=4 0 0'cr*»). N08Kt*©aije*fftt. no 

iSS= 1 0 0 0 p p m. 0, i£g= 2 0%. #*fig= 

40 o*cr&£. 

"(0109] H4©ft*iff*ft>6; Au»tBW«0. :: 8 

w t %«±{ctec»r n o*»*tt«a 04 ft o . a u as 

*#S«:a«o«:tt->ri>s." c©c Ausgfln 
a^ftSitTSci-c. S1S60WO+ (1/ 
2) 0, —no, ©sic*i(t^>r**c4#*>*»i.-'; 

(0110] *3©XR0ltt. 85£iffiK# s iSf< £ 

E V b CC*f r S ItEaWMIiEtiea' ( 0 2 ©an c : 
T ) i ft o fcit^tc .NO <0»»3WfeflKJifti|fC i'© U 

^;u-r*D4^*^ci©-c»5. Noo^sa, as 
ffl#>^^;u8 2kk*iStf>Vs8fc I P 2 ©ffl*s— S 

(0111] ^©Hi^m^aSCC^T. C©H5'5Cfe 

t,»r, ^ttftita(iAu^ttia= 0 w t'%.' sn^; p t 

«S©#i4*& 0V #ttiff b tt A : u SSttia = 0 '. ' 1 w 
t %<D®&%7rs L? #1±fliff c BAu Wfflt 8 0 . 5 w 
t X©Wt*affi : $/c. : l^ttffiiffd iJAu»l= 1 
wt%©#il**l,. #ttft!8e«AuSS»Da= 10 w 
; t %©#te£,%U #ttftff f ttA u"^ina= 3 0 w t 
%©#tt*^f „ *>c. iB«* = 3 0 0 m V i V) fc'fflij© 

m^tto; "^e= i : 3x1 V-' &imU'±.onm%-c 
c 0 1 1 2 ] c ©a 5 a u «Rfloa*a^{csss-r 

p l©Sff«l (_=»ffBEVb"+WE«EVd-) 
SittKMK U r t N 0©*j»ttiSc 6 ft i » c t * 

(0113] ff4©seff«tt. meiiiiiEixscc 

tel^T. NOiggAi5 0 0 0 p p mrSS^S'lS^'Xct 1 

©o, iss©^(k (o%~2 o%) {c*frsacera^> 

7'-fe;U8 2©®g©5E(b I p 2©Sl^fc) % 

*/t4>©T&i. -5-©||.«ife*€:ia8{CflT-r. C©06' 

«c*j<.»r. #ttfii^a«A ugstna= 0. 1 wt 

#i*ft^bttAu^sna=o. 5w"t%©# 
tt^^r. s fc] #ttft« c tt a u ^fina = 1 w t %© 

^«r^b, <8ttftiffci tt A uasflna= 1 0-3 Owt 

%©#tt*^-r, 
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(0 1 1 4 ] COS 6*> 6. Au3Sftjfi#0. iwt% 

©*§-&. aace^ $©Bs&i£ig#i* < * 5 taawc n 

OxOttffliBK^fiTr***. AuiStt«#0. 5wt 
JfifiLt r «8WaBSE©iST*WW 3 ft . A u tm&w 1 
0 ~ 3 0 w t KrBUJHMEii** < SMt 0 "C 4> N 0 x 

©fctHSK$*« 4 ^£*ft*r . 

[0115] -*50JHWftt. NOi*gBW5 0 0 
0 p p m"C*-5!S!ii|S*'x4 1 «cfei < »r . S 1 ©HJS©7£ 

XbttN <=W&SHSI: 0~4 0 0B$fSJ) «c»"r5«CEffl 

*>7--feji/8 2©sa©sMt (#>^«at i p 2©^ 

CDSTK^^r. ^fl«a«AuaSft}fi=0. lwt 
X©tttt*inU WMUBb«Au»ft*=b. 5wt 
%©t#te£*T, *fc. #ttiSc«Au«=lw 
tK©*W4*7?cO. ttttAMdaAuffiftSs 1 0~3 

[0 1 1 6] CC0H7*>6, AuaSJlMbWO. lwtX 
©*§£. filiate [, "OJ> 6 KB? 1 0 ^wgsr NOx 

flDttaasis*MSTo*&». 1 0 ommm&tifULtetiz-tz 

>-*5 0 A£OT©«&£*teS&< SoCl^tf. A 
ujSflaS#0. 5wt%©*§£. fBtt*BMft(/C*»6« 

«2 0 o^ragat^^^'fi^fao^i^js^Nox©^ 

[ 0 1 1 7 ] * fC, A uffifttttf 1 w t %<Dii^r 
». f3»4H»&b"C*»6a«3 3 0«|B|-CNOxfl)l(Wl 

sfl&W£T wa©. a u ttttuttf 1 0 ~ 3 0 w t %©t§ 

tfCit, 4 0 0 MISiftL-C fc*WM©ffiTtt*6ft 

nt«,». . . . 

CO 1 1 8] B8£$ffilstttf632©Xft©$ 

!S«cfi^s^-fe>^5 0B{cot»rsiwr'S. @ 
1 £ttfl5**fc©«c^t»rtffl^*ttor*©a«* 

[0119] c<D%z<Dmm®fcm.&z>#z*>- t t-5 

OBtt, a 8 (cavr <t 5 cc . files 1 ©sta©$stccff 

4«^t>D-5 0A (H1#M) 4B{fflICi«flE*#r 

m\om#wsmms2&<D±m*\ mimo 

ZfcKZlMV. fro. »2©l£»»ja»5 8 0jEft 

1 0 eajjeasft-c^SiSi. si^a*>7 - 
» e> n-c v» t . ffiBrtfflJ* > 6 4 ts'ifems 

1 0 6 £©HCCtfi£R#»tt3ftTtr»**rSttS, 
[0120] ttE&eaRtt. J* 1 §6 0ft©HfT*7jfr 

Eio-c. tim&tfz'pvmtois.fT (nox) £#ts-f 

4C ifc < *2 « 6 2 «C«teT*fctf>©4>©r*4. 

(o 1 2 1 ] bp s&iaasi«g*wpai*$--c<&-2> 
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<fltf.«3 0 OmV) fcHiE*fiE£ LZU&Six 
%o*4fk©f*J:^K3E#^5:-feJU8 8©*>7 - ^E 

vp i*warr..4. 

c o 1 2 2 ] si i ae omtmm$tiz$mm& 1 o 6 

«. ffrSPifJtf > 6 4 i BltftC. Aui a&ss 4 

r. wa^ttJ«:$*nsAu©«^A*o. 3wtxa 

_L 35wt%WTiUrv»i. 
C 0 1 2 3 ] -fi. J!JfiffllJ»*Et*a-b^ 1 0 8 B. 
jri©BfMDBOTI5 2d©Jbffi©^*. fifeS2g6 
2 < 4.kBHc ftfcfctMS 1 1 0 4 . frie 

m i ©@#ms?itJi 5 2 d ©Ta«aa«s txfcfriesm 
7 2 i . fries i ©sftmissiJ! 52 d k jt ot« 

tiJtSfvC (,*■&. - • 

[0124] C©^. nSffiBBR^EEttU'b^ 1 0 8 
{CfcC^-SMffiS® 1 1 0 tm$&&l 2 £©&"!«:, #-ffi 
^fil 1 0©H0©^fflmiS»^S7 2©St)©#B 
»i©ffl©i8RiSSg«ccSCfcS«^ (SBRiS&JKfeg 

-tbi 2 5 ] ttox-i fiie^amsi 1 osys««s 

7 2iB«C»Sfer5i8*^ (SE) V2«WEftl 12tc 

■c«sgr*citcj:o.- *im«ai 1 o"©«»)©»h» 
©s^^e. «Bje*fA«»,(Nax) © 

ess^E* i «Effiv2 tu-c^aisti?,....! . • 

.[0126] ^or. C ©SS* V 2 ©gfk©g^o ^ 

NOiMtiarciKtts. ^so.-fiieMtB^ 

1 1 0 £Sii^S7 2 iS 1 ©@f*S3S»« 5 2 d 

«Cfe*. ■'■ ••• . • - - 

[0 1 2 7 3 -eLr. C©*2©3l*BCWe!BK«5//^ 
Hs>1f 5 0 BiCfcl>Ti, fISS 1 ©SBRi©^»«:ff5 
¥ > 5 0 A 4 ffltRtC . fjiertffiij* > 6 4 . 
i'JSSS 1 0 6 kt#f «^ > 9 0*.' AuifiS: 
40 "ki©^iZ rO, ??©4z7 5 v7^*>6^*1f- 
^7 fiie^#^{c$Sn2>Au©Sil 
^40. 3wt%ti±, 3 5wt%«T£fC*S. 
[0128] ^-©fc©. IMEfefe**t»rt{||aK>^«« 
6 4 . ig'l^SS 1 0 6 &tfffiHj#>7 - 8S 9 0 «. NO 
x©^-«^i L.r©fgtt^@©rffi< , [£®J»^ET 
.-C4>NOx4#jSS?SCi#&<.>. flp%. S1S6 0(*? 
©rtWW>7-^S6 4±-C. NO+ (1/2) O, -*N 
O, ©SJ£*s«HWSn. *'X-fe>-*5 0B©Np!S&tt 

"aa»e#xc|3ccd*nso, ©aasc <& 

SO -5, - • 
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[ 0 1 2 9 ] *fc, A umtBStip • 3 w t 9t&±.' 3 
5wtKeiTK»gOT<,**fc©.' #X-fe>-?5 0B© 

*B*m©fni&«:j:->T. friei^>7 , -f2;u6 8«c*»w4 

AMdO 6 4 $© A uf&ftfttR'PLtc tbXh. 
MertflMO 6 4 ©jt*$r§ffii#£S 0&t,>. "* : 

coi3o] *<ois*. wam2Gmte<D&mc%&rt 

X-fe>1f5 0BK4iC»-Ctt. NOx©a'JSiC^U-CJ*« 
fiE»ittSB3R*HKW«:-KB<kftS*"C.- *o. NO 

x©«e«:jKf *aarc i& < sei&t* c 4#-c#. 

co 13 1 ] cct, i -o<Dmmm^mt. comim 
«. jtKmifcjin©j»« <3*ims*4oth3# 

fiS) iRttK. J&2 ©|£&©©!!§K&.5 5 0 

B(Ciil,»rrtWl#>7'SS6 4€:1»5E-r-5^fe<DAuSS 
JBfitfO. 3wt'H©fc©'(JBMW2) 4. S!I2©II!S 
<mWSX.%S>iJX*^-VS 0 BCCte^TfflBAuaSflOS 
#0. 1 w t%©*>© UH8W2) mtL; Au^ttl 
S^tfSO^if^CiCCi-o-C. NO + (1/2) O, - 

no, ©sita*wiwsn*A»5*»**fci©"r*i.' ' 

[0132] *©*IMt*4H 9 KiST. C©09CCte 
(O, iSK=0. 3%) *K*jW5NO*2%«HB3tf 

tct #©jgm# v 2 <rmt*7v » h l/c *>©•?* o ; 

(0, jgg=2 0%) 4>{C*jWS'NO«tt*iWDS-efc 
4 * ©S^^J V 2 ©^ffc* ya-;Hfcj, ©r* *: * 

, iftK=2 0X) *K*5WSNOi*K*i1WnS-&yfc4* 

[0 13 3] C©@9^eHi5sW2 (Au«SUI=0/ 
3 w t % ) fcteWS N Ox©fcfttSKtt. #ttfi^b CC 
«f <fc 9 K. ttg5^fcteW&»9l£#X«$«DgBR?*K 
# o . 3 %a> 6 2 o %tc* t < mtb X hT'tiMM 2 © 
t§£ (AuS5flos=o. i wt%) ttt^xmabxi* 

^l>Ci*»e>." W>7'SS6 4±. S^tSffi 1 0 6 
±S^ej^>^mS9 0±r©NO+ (1/2) 0," 
—NO, ©KESMMSWte <fc 0 i>m\2hX^'z> CtOfi 
fe*>5. : " 

[ o 1 3 4 ] -e or. srt2^ i 2 ©3U6©j&ss«: 

f&5#;^>^5 0 A&J>'5 0 B«:tet,>T«:. 6ft©-fe 
[0 13 5]»C(J. ST, $l©iS152ai 

£5 m@©*';->j/- h±K«l»«i o 44/i-lt 
fc-Sl 0 2©BK'<*->*EPffl«:J:»)?Bfi&U mi 
©H»«/SR»5 2 ditt*4J!S©y';->i/-h© 
— £®Krt(IW>7 - mS6 4. ?iS3'K>7"^S9 0R£>' 
MfcH^S8 0 (£*#*h«j|lS«fi 10 6) (D&Hm 
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^ - X f- 4EPBJKJ: 9 JBfiS U ilfi^ffiKiBMHB 7 2 © 

[0 13 6] *<m. fmti4®g<D? y->J/- KC« 
fiSS*ifc*«fra«8 0©^S^-XF£&?sT5J:5(c 
»3©i£»^taf58'4 4ttS-fe5 5 ? *JI*»f 5, 

[0 137] 5fci,rc. JH2©^i— 9-»5'2ei«eS5 
Jll©^ h©«SS|5 0*1366 0RCHB2S 
6 2£E®. isEfSffll!) ©ilSJCrtfWO^mSe 

10 fiST*. 

/CO 138] *©a.-JH2©Hft«BJI/15 2 f 

" 6@@©^y->^- h©— is«:^fw<> T'flsse 6 
©«1I^-xh«n»K'<fc9JBsRU te£fflJ«:rtflH#> 
6 4 SO'fig&tf >7"Sffi 9 0 ©SSS^- X h £ 

coi3 9]*©a. i@g-6@g©y;->->-h 

K»©SW*4iBi 3 o o-c«±©ss-c^ur-ft 
20 $ 1*4 C t tc J: o r ±3£©i£ 1 X» JS 2 ©HSS©^Jg 
{C<I5*X-f2>f-5 0 AX5i5 0B*sf^S{$n4". ' " 

• [0 140] cci^jc. a^t$i:©y';->V- h^s 

Jl L t MsSH*ftf iCiaot^t>f5 '0 A X 
'iK>V*|i9 Oibr. Auie^i©^<fcZ r O 
i«2i^>Cci&jfc"tx5A u ©8^4 3 Twi %fei± 

4 ? 'fM^^{fc«fei»r«re^©»«tsws 
30 -Wfttt©^ ■;->•>- hfcfe 

tC r '- -• < ' - : ' 

Ho"i4i ] cere -o^iifl£^r.'~c©f»« 

l ©^k©^«|5C^4**X-fe>-9- 5 0 klcis^ 

r . >?isfjjK> ym® 6 4 4t»est- *££© A u gssnfi'i 

SmesSS©^^©W* 4 ©IW«a^«S«JS©SEfk* 
0>fc"t©r*5?-»«t^i5©W*SJ«B«ffi* S EM 

rwiir * c j: orffofcT -° ' 1 : 

[0142 ] ^©9HUSK4H 1 0©8Mic«rT'c© 
40 H««»5.' »»«teR*«Au8Blii«*«3 7 w t^feLk-C 
CtlCC^r>rrtUJil<>VsS6 4©gtr[ 
ffltHttnurt»SC4^*>*>5. fete. Au«=3 
6 w t %©tS^5J. S^fiSS©^5iS©6tife^-3 
/c*i. *Sfifii3&si 2Qr*r>T. Au»A0«**3 5w 

t xerF©W5©«ffiffl (99) 4tto-cje<ttori.> 

-5Ci*>e>. SEM{cr«JSPCtfttO»SK©Sfltt4fiSfi 
#*£l,T(i»*C4jW:*it 6*1-5. 

[oi43rse-or. Au^/infi©±i!B4 0T',i. 35 
w t u < 1 0 w t %*igar*5. 

SO [0 144] Sfc. Au'35»fi?r0. 2wt%40fcti 
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ONOOfcttJBfl&WBTU Sfc. #*-fe>if5 OAt 

8 2T©NO©m*aSE#fiTTac£*»&. Au^ 
S0TSB4 l/rit. 0. 3wtX«±*MJ!l/<. 0. 

CO 14 5] ±&b/cJfl 1 &0*2-©Jttk0ft8fefllS 

ffl£?z>®%<D§mi%v?>N 0 x\xft®&-&m%&G 10 
^x«h, o-^co, mommc^wfoK.®. 

[0 146] &*J. COfcWKfiRitf* is :/•?>•«:. Jbft 

[0 14 7] - 
[JWW>3»*] $&9!K$S#*Hz>iHcj:ft{f. 

ftfcttiljetf^KSiftSS**. «!!£-#©#> 7"^ 20 
era ccaun 3 n sshsjseeks-? t, >r tr > y*ag l. . 

r. «a*B««f©IKR»EE*N0*J*JWSft»J5tV>Bf 
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